This article constructed a panel data model to investigate the effect of education human capital on economic growth, using the latest education data of 55 countries and regions from 1960 to 2009. Meantime, by subdividing education human capital into higher education, secondary education and primary education, it also examines the effect of different education level on economic growth. Furthermore, while introducing health human capital into the model, we explored the influence of different economic development level and some important historical events. The result shows that in general, education human capital has a significant positive impact on economic growth. The positive impact of higher education on economic growth is especially significant, however, the primary education and secondary education does not have a significant impact on economic growth; as for human capital, life expectancy and per capita GDP growth also showed a significant positive correlation.
Introduction
In the era of knowledge economy, the key to international competition is high quality human capital. China, as the world's largest developing country, in order to improve its comprehensive national power, needs to settle a primary problem first-to decide what kind and which level of education should be the priority of the educational development strategy, considering the current limited resources. Thus, the accompanying is a theoretical question
Literature Review
As one of the core issues in the study of economic growth, the inner relationship between human capital and economic growth has drawn a lot of attention. However, Argument broadly exists in the academic circles.
A lot of scholars believe that human capital and labor production has a significant positive relationship, placing particular emphasis on the role of education on economic growth. Angel de la fuente [2] verified this relationship by using Cobb Douglas production function and data from EU countries. The results shows that with the average years of schooling for each additional year, the labor productivity in the EU countries will be increased by 6.2% due to the promotion of scientific and technological progress, and the average years of schooling for each additional year may bring long-term economic growth of 3.1%. Afrooz et al. [3] also examined the role of human capital on labor productivity in food industries of Iran over the period of [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . The results show that education has a positive and significant effect on labor productivity. Aggrey & Joseph's study [4] of East African manufacturing firms shows that the average education level is positively associated with labor productivity. Using the panel data of 10 developed and 10 developing countries, Sonmez & Sener [5] found that that education human capital contribute to the economic growth in both developing and developed countries.
On the contrary, some scholars argue that human capital has no promoting effect on labor productivity [6] . Bils & Klenow [7] claimed that the role of human capital is exaggerated, and the actual impact is not significant. Vandenbussche [8] studied the effect of different components of human capital, using data of 19 OECD countries during 1960-2000. Dividing the effect of human capital into two parts: imitation and innovation, he found that it was the human capital with higher education, rather than the average human capital, that had significant promoting effect on total factor productivity (TFP) and in addition, the promoting effect of primary education in developed economies is not obvious. Some other scholars believe that the relationship between human capital and economic growth is uncertain. Mamuneas [9] and other scholars argue that from the microscopic point of view, an increase in human capital can promote economic growth, however, the results is not clear while analyzing from the macroscopic perspective.
Since the existing empirical results are paradoxical, a further and deeper examination on the relationship between education human capital and economic growth is extremely necessary. Besides, as a country, the investment in education is subject to resource constraints, therefore, we need to set up the investment priorities of all levels of education. Thus studies that explore the effect of different level of education on economic growth is needed. This article analyzed the impact of education on economic growth by constructing a theoretical model where health, education and other factors that affect economic growth are also introduced. On this basis, it further investigated the three different impact of primary, secondary and higher education on economic growth respectively, trying to provide a reference for the development of China's education development strategy.
Empirical Analysis

Theoretical Model
Using Cobb-Douglas production function, we can construct a Solow model which includes human capital:
wherein, Y represents the total output; A represents technology stock; K represents physical capital stock; H is human capital stock, which is composed of two parts: education capital E and health capital M.
wherein, λ is the parameter, and in the process of generating human capital, the substitution elasticity of education capital and health capital is 1. We can transform (1) to:
wherein, y represents the per capita GDP of the labor force; k is physical capital per capita of the working population; h represents per capita human capital, composed by the average years of schooling and life expectancy. 
Take (4) The hypothesis of this article is that human capital is positively related to economic growth. And as the two most important components of human capital, both education capital and health capital have significant positive effect on economic growth. Compared to primary and secondary education, higher education has more significant positive effects.
Data and Variables
The sample consists of 55 countries on five continents. 
Empirical Analysis
This article uses data from 1960 to 2009. If we choose one year as time span, the analysis result will be subjected to a large interference. Therefore, we divided 1960-2009 into 10 time span as each time span is 5 years. This article establishes the fixed effect model and random effect model to investigate the impact of human capital on economic development.
To avoid spurious regression, we carried out the unit root test for each variable first. In order to enhance the reliability of the result, four main methods are selected to test the result simultaneously. These four tests were Levin, Lin and Chu test, Im, Pesaran and Shin W test, ADF-Fisher Chi-square test, PP-Fisher Chi-square test. Table 2 listed the test results of these four different methods. Table 2 shows that the P values of all variables are less than 0.05. Therefore, the original hypothesis is rejected. Variables are smooth, no unit root exists.
In order to determine whether there is co-integration relationship between variables, which could lead to spurious regression, this paper conducted a co-integration test on all variables. Results of Kao residual cointegration test show that the ADF statistics is significant at the 5% level. Therefore, the original hypothesis is rejected. No co-integration relationship exists. It is appropriate to set regression model.
In order to select between the fixed effects model and the random effects model, we conducted Hausman test for the two groups of model (Model 1 and Model 2; Model 3 and Model 4). First, we make original hypothesis: random effects model holds. Then we calculate the Hausman statistic value. As the Hausman statistic value of the two models are respectively 46.673798 and 40.070, with corresponding probabilities of 0.0000, so the original hypothesis is rejected. Therefore, it is appropriate to establish a fixed effects model.
For panel model, the lagged endogenous explanatory variables are usually chosen as instrumental variables. On one hand, it can ensure that the endogenous explanatory variables are related to instrumental variables. On the other hand, since the lagged variables have already occurred, therefore its value has been determined for the current period, and it is not related to the disturbance of the current period. To test the endogenous problem, we chose the lag terms of the average years of education and life expectancy as tool variables. Since the fixed effect model is the final analysis model of this paper, therefore we only conducted endogenous test for the fixed effect model. Results show that the Hausman endogenous test statistic of the fixed effect model is −3.388 and −0.911, the corresponding P value is not significant, which suggests the fixed effect panel model constructed in this paper does not have the problem of endogenous.
Specific regression results are shown in Table 3 . In all models, physical capital and life expectancy showed a significant positive effect. In Model 2 and Model 4, virtual variable 1 (if it is developed countries or not) showed significantly positive correlation, and virtual variable 2 (if it is before 1973 or after) showed a significant negative correlation. In the regression results of model 1 and model 2, education human capital was represented by the average years of education. According to the results, the average years of education showed a significant positive impact. In the regression results of model 3 and model 4, the human capital of education is refined into the elementary education, the secondary education and the higher education. The coefficient of elementary education years in model 3 is significantly negative, but not significant in model 4. Secondary education years are not significant in both model 3 and model 4. Higher education years in model 3 and model 4 are both significant positive.
Discussion
In model 1 and model 2, education human capital is represented by average education years. According to the results, physical capital, life expectancy and average education years all showed a significant positive effect.
Physical capital is the material basis for economic growth and development. Both classical economic growth theory and new economic growth theory regard the material capital as an important factor for economic growth. Because other forms of capital, such as human capital, social capital, must rely on a certain amount of physical capital to realize the accumulation. As an important carrier, lacking of physical capital, economic growth will not be sustained. The coefficients of life expectancy in model 1 and model 2 were significantly positive. Health capital is an important part of human capital, its importance is reflected as: 1. healthy people can work longer hours, and they are more abundant and stronger in physical, mental or cognitive abilities, which could directly improve the labor productivity of the family and the market. Second, healthy people can enjoy a longer life, and they are more motivated to invest in their education. And a large amount of research on educational investment shows that education can improve individual's productivity and income greatly. Third, longer life expectancy promotes individual's savings at the production stage, which can reserve more monetary capital for economic investment, and further promote the income and economic growth. What's more, healthier workforce can also attract more foreign investment. Fourth, a healthier population means lower mortality rate, which reduces the need for a large number of home births, leading to lower population growth and increase the average age of the population [11] . Arora [12] tested the causal relationship between health and economic growth by using the time data of 10 industrialized countries since 1870. His findings suggest that in the long run, health has a significant positive impact on economic growth, but economic growth doesn't necessarily means the enhancement of health level. Bloom et al. [13] summarized 13 literatures on the relationship between health human capital and economic growth. The results show that all these researches proved the positive relationship between health human capital and economic growth. At the same time his own research suggests that the output elasticity of the average life expectancy was 0.04, that is ,that is, if the average life expectancy is increased by one year, the country's output will be increased by 4 percentage points. Consistent with Arora, Bloom and other scholars' research, this article also believe that we should attach greater importance to the impact of health capital and life expectancy on economic growth.
Consistent with Soto et al. [14] and Wolff's research [15] , results of this article also show that the average years of education and economic growth has a significant positive correlation, which offers another empirical proof of Endogenous Growth Theory. Romer model believes that the reason why some countries are always on a low-level growth-path is because the investment on knowledge production units is not enough, resulting in low technological progress rate. Therefore, we should encourage investment in knowledge production. Lucas believes that human capital is acquired through learning and education. The accumulation of human capital is different in different country, resulting in different economic growth rate and per capita output.
The coefficient of virtual variable 1 is positive in model 2, which shows that the developed degree has a significant impact on economic growth. Since 1 represents developed country, it shows that a country's economic development stock has positive impact for economic growth. The coefficient of virtual variable 2 is negative, which shows that the oil crisis of 1973 is a very important point for the world economy. The occurrence of oil crisis has major impact on the world economy, and the impact on economic growth is negative. Meanwhile, it also shows that setting this virtual variable is very meaningful.
As different education level has different influence on technological progress and efficiency, in order to further distinguish the effect of different levels of educational level on economic growth, We subdivided education into elementary education, secondary education and higher education, and analysis them with model 3 and model.
The coefficient of primary education in Model 3 is negative, and the P value is below the significance level of 5%, therefore, primary education and economic growth has a high negative correlation. However, in model 4 where the virtual variable is included, the coefficient of primary education is not significant. The P value is 0.1320, which shows an uncertain relationship between primary education and economic growth .The coefficients of secondary education in models 3 and 4 are not significant.
The relationship between primary education, secondary education and economic growth is uncertain. This may because that human capital with primary and secondary education is a kind of "immature" human capital, which does not necessarily promote economic growth. Human capital with primary or secondary education lacks professional learning in higher education, therefore their ability to learn and master new technology is relatively weak, which leads them into a situation which is lower than "the threshold level". Spiegel Benhabib's [16] model predicts that when a country's human capital level is lower than the "threshold level", it's total factor productivity (TFP) levels will fall behind the technology frontier countries further and further. Hua Ping [17] believes that once master the technology, education will become an important factor in deciding the adoption and mimic the application efficiency of new technology. If education has a positive effect on efficiency, the level of education can determine the technology's ability to absorb technology. People with higher education can make good management, and therefore improve the efficiency of technology applications, but people with primary education or secondary education may lack this kind of ability.
Higher education in model 3 and model 4 are both significant, and the coefficient is positive, which indicates that the human capital in the form of higher education can promote the economic development. This conclusion is consistent with the conclusion of Vandenbussche [8] . This might be the proof of the existence of "threshold effect" of human capital on economic growth. That is, only if human capital exceeds a certain threshold level, can it have a significant positive impact on economic growth. Rome once pointed out that the research and development sector in the economy is an important mechanism to maintain growth. The higher the quality of R & D people is, the higher production will be. Workers with higher education are more prone to new ideas, new technologies and new products. It is easier for them to follow, adopt and apply technology that developed by the developed countries.
Robustness Test
We conducted a robustness test for the two models which have introduced virtual variables (model 2 and model 4), using two methods. First, we change the interval time period from five years to ten years. Second, we removed the maximum and the minimum values of the variables to conduct the robustness test ( Table 4) .
According to the results, life expectancy, material capital, the average years of education and the years of higher education all showed a positive correlation with economic growth in both tests, which is consistent with the original model. However, the P values of primary education and secondary education in the robustness test are both greater than 0.05. This suggests that the relationship between primary education and secondary education and economic growth is uncertain, which is similar with the results of the original model. The robustness test results of the two virtual variables in are consistent with original mode, which showed significant negative correlation.
In conclusion, the robustness test results and the original model have the same direction. The change of the coefficient is little, which suggests the original model is robust.
Conclusion and Implication
First, based on our empirical analysis, we can see that whether it is developed country or developing country, This shows that the increase of education investment of our country is still in a relatively backward stage, and it directly leads to the backward situation of China's human capital, especially lack of innovative talents, which would further affects the development and stability of economic. Therefore, to promote the development of education, all levels of governments should raise the percentage of educational funds in the financial disbursement, optimize education expenditure structure and improve fund utilizing efficiency. Second, there is a threshold effect in the relationship between education and economic growth. The results show that primary education and secondary education doesn't have significant positive impact on economic growth while higher education has significant positive effect on economic growth. This may be because that workers with higher education can better master new technology and have more innovative ability, which is extremely meaningful in today's world. Therefore, government public expenditure should pay more attention to higher education so that more teenagers can receive higher education and avoid entering labor market too early. Only in that way can we increase the proportion of labor force with higher education, and finally promote the economic development of our country.
Third, high-quality primary education and secondary education is the premise of high-quality higher education. For primary education, huge rural-urban disparity and regional disparity exist. Due to the shortage of funds, high dropout rate and loss of teachers are common phenomena in some underdeveloped areas. Therefore, government should increase the investment on primary education so that every citizen can enjoy equal high-quality primary education and to reduce illiteracy and semi illiteracy rate. Secondary education is a key link in the connection of primary education and higher education, which is also a stage that has always be ignored. Therefore, government should take a clear responsibility in this process and gradually increase the proportion of financial education funds.
Fourth, the empirical results of this article suggest that life expectancy, as an important part of human capital, has a direct impact on economic growth. With the continuous economic development and the continuous increase of people's income, people's demand for health is also increasing. As a result, the influence of healthy capital on the economic growth rate will be increasing. Therefore, to build a sound system of health care to promote the development of health capital will be an important determinant for the economic development in China.
